Summary. There many types of pipes and pressure vessels in different industries offshore engineering, gas and oil transmission, power plants and refineries subjected to cyclic loadings such as variation of internal pressure and/or external loadings. These components have to be capable to withstand fatigue damages in their safe life. Corrosion may also occur on the internal and/or external surface of these components due to their environmental working conditions. Previous studies mainly focused on the estimation of plastic collapse load or creep behavior of pipes containing kind of corrosion effects and also in some cases fatigue behavior under cyclic bending or tension. The pipes in offshore and marine structure are mainly made of low-strength structural steels such as A537 steel are subjected to the effects of both corrosive medium and cyclic loading caused by many factors. Therefore, failure of these pipes may occur due to the corrosion fatigue cracking. Preventing of a catastrophic failure and fatigue life extension of such cracked pipes is possible using a proper technique of repair. Reinforcement and repair of components using composite patches is a well known technique in civil and aerospace engineering. It can be used for piping to reduce the stress intensity factors at the crack front of a corrosion fatigue crack. After performing a proper repair by composite patch, the main issue is estimation of fatigue crack growth life of the repaired components. For this purpose it is required to perform crack growth analyses including crack trajectory and crack growth rate analyses for a 3D medium (repaired pipe). In this paper a procedure is used to handle 3D finite element analyses for both crack trajectory and crack growth rate of repaired pipes subjected to internal cyclic pressure. For this purpose an offshore pipe made of low-strength steel containing an initial fatigue corrosion crack repaired by glass/epoxy composite patch is considered. Crack growth analyses will be performed for both repaired and unrepaired components. A parametric study will be also performed to find the effects of patch thickness, initial flaw size and initial crack-front shape on fatigue crack growth life extension of the repaired pipes.
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